Biophysical study of the perturbation of model membrane structure caused by seminal plasma protein PDC-109.
PDC-109, the major heparin-binding protein of bull seminal plasma, binds specifically to sperm choline lipids at ejaculation and mediates capacitation by stimulating cholesterol and phospholipid efflux. We carried out a biophysical study to investigate the membrane perturbation effect caused by PDC-109. Binding of PDC-109 to phosphatidylcholine model membranes was maximal at a 12:1 phosphatidylcholine to protein molar ratio. The process was independent of the membrane structure and involved a slight conformational change of the protein, compatible with an increased exposure to the solvent. PDC-109 binding to dimyristoylphosphatidylcholine prevented lipid molecules from participating in the gel-to-liquid phase transition, due to enhancement of both acyl chain disorder and interfacial hydration. Visualization of the lipid-protein complexes by electron microscopy showed surface irregularities and the presence of 10-nm particles. Permeability assays confirmed the PDC-109-induced disruption of the vesicles. This effect was not modified by heparin. However, presence of cholesterol inhibited the process in a concentration-dependent manner.